Little is known about how often contextual factors such as patient preferences and competing priorities impact prescribing of guideline-recommended medications, or about the extent to which these factors are documented in medical records and available to performance measurement systems.
Q uality assessment systems have recognized the need to account for "exceptions"-patients for whom a given quality measure is not appropriate. [1] [2] [3] The vast majority of research in this area has focused on clinical contraindications or history of intolerance to a recommended medication. Other reasons for not adhering to a guideline recommendation, such as patient refusal, limited opportunities for care coordination, and competing priorities, are widely recognized as important by clinicians and policy makers. 4, 5 However, little is known about how often these contextual issues account for failure to meet performance measurement targets, or about which factors predominate in real-world clinical settings.
We used a combination of chart review and clinician interviews to evaluate clinician reasons for not providing guideline-recommended medications to adults with heart failure. Our primary objective was to assess why clinicians did not prescribe guideline-recommended medications to these patients, with a particular focus on contextual factors. As a secondary objective, we evaluated the extent to which contextual reasons for nonprescribing are documented in the medical record, and thus might be measurable in performance measurement systems.
METHODS

Sample
We studied adults aged 50 years and older in 4 had heart failure with reduced left ventricular ejection fraction and who were not prescribed an angiotensin converting enzyme inhibitor (ACE-I) or angiotensin-receptor blocker (ARB) and/or a b-blocker. Research assistants conducted screening chart reviews on 2846 patients identified by administrative data as having heart failure and not taking an ACE-I/ARB or b-blocker as of November 2009 to July 2010. Of these, 295 patients (10%) met all inclusion and exclusion criteria. The most common exclusion criteria were the patient not being a regular user of VA services (876 patients), and having preserved or unknown left ventricular ejection fraction (950 patients; see Appendix, Supplemental Digital Content 1 for details, http://links.lww.com/MLR/A536).
Chart Reviews
Research assistants and a research nurse conducted a 2-tier, comprehensive chart review. Reasons for not prescribing an ACE-I/ARB and/or a b-blocker were assessed based on a published taxonomy. 6 This taxonomy includes "biomedical reasons" for not receiving guideline-recommended medications for heart failure (eg, clinical contraindications to drug therapy) and "contextual reasons," which include the patient's life circumstances and goals as well as challenges in health care delivery (eg, patient attitudes, competing priorities, lack of coordinated care). To be coded as a reason for nonprescribing, we required an explicit or strongly implicit statement that linked the decision not to prescribe to a specific reason for that decision (see Appendix, Supplemental Digital Content 1 for more details, http://links.lww.com/MLR/A536). To assess the reliability of coding of reasons for nonprescribing, in a subset of 40 charts a physician reviewer followed the same procedures as the study nurse to identify and code reasons for nonprescribing. The 2 independent reviewers had full or partial agreement on reasons for nonprescribing in 35 of 40 subjects (88%).
Interviews
We invited all 133 staff clinicians who provided primary care for patients in the chart review cohort and were still practicing in VA to participate in interviews. Of these, 65 (49%) consented and completed interviews. Interviews revealed that 2 patients were taking both ACE-I/ARBs and bblockers, and additional chart review identified 1 patient taking both medications, leaving 62 eligible clinician interviews.
In the interviews, we asked each clinician open-ended questions and probes designed to elicit their reasons for not prescribing ACE-I/ARBs and/or b-blockers to a patient in the chart review cohort who was under their care. Results of the interview were summarized into a narrative. The principal investigator and a pair of research assistants independently reviewed the narrative and coded reasons for nonprescribing following the same taxonomy employed in the chart review. After excluding a test set, the reviewers obtained matching answers in 51 of 54 clinician interviews. Disagreements were resolved by consensus.
Analyses were performed using Stata 11 (StataCorp, College Station, TX). This research was approved by the institutional review boards of the San Francisco, South Texas, Iowa City, and Connecticut VA Health Care Systems and their affiliated universities. The 62 patients that were the focus of interviews had similar characteristics as the 233 patients who were not discussed in clinician interviews, but had visited their primary care clinician more recently than noninterview patients (median 72 vs. 103 d, P = 0.04; see Supplemental Digital Content, Appendix 3).
*LVEF that qualified the patient as eligible for the study. Some patients had qualitative documentation of "moderately" or "severely" depressed LVEF but no numeric LVEF value recorded in the medical record. IQR indicates interquartile range; LVEF, left ventricular ejection fraction; VA, Veterans Affairs.
RESULTS
Characteristics of Study Patients and Clinicians
Among 295 patients, mean age was 74 years, and 98% were men (Table 1) . Overall, 243 patients (82%) were not taking ACE-Is/ARBs and 84 (28%) were not taking b-blockers; an overlapping 32 patients (11%) were taking neither medication. Most nonusers of ACE-I/ARBs (203; 84%) had previously been prescribed an ACE-I or ARB. Similarly, 61 (73%) nonusers of b-blockers had previously been prescribed a b-blocker.
Reasons for Not Prescribing Guidelinerecommended Medications Chart Review
Overall, 158 (65%) nonusers of ACE-I/ARBs had one or more documented reasons for not receiving these medications, and 41 (49%) nonusers of b-blockers had one or more reasons for not receiving a b-blocker. The prevalence of documented reasons for nonprescribing ranged from 43% to 80% of patients across the 4 study sites. There were differences in the distribution of age, race, and frequency of cardiology contact between patients at the different study sites. However, after controlling for these and other factors there remained a nearly 2-fold difference across sites in the rate of documenting reasons for nonprescribing (see Appendix, Supplemental Digital Content 2, http://links.lww.com/MLR/A537).
Biomedical reasons for nonprescribing were documented in 141 (58%) nonusers of ACE-I/ARBs and 35 (42%) nonusers of b-blockers (Fig. 1) . The most commonly cited contraindications to ACE-I/ARBs were renal insufficiency (59 of 141 patients, 42%); hypotension (53 patients, 38%), and hyperkalemia (29 patients, 21%). The most Reasons for not prescribing guideline-recommended medications for heart failure. A, Reasons for not prescribing angiotensin converting enzyme inhibitor (ACE-I)/angiotensin-receptor blockers (ARBs) identified in 243 chart reviews (gray bars) and 50 clinician interviews (black bars) for patients not taking these medications. B, Reasons for not prescribing b-blockers identified in 84 chart reviews (gray bars) and 20 clinician interviews (black bars) for patients not taking these medications. Biomedical reasons included clinical contraindications to medication therapy; and avoiding drug-drug interactions. Contextual reasons included patient preferences about, adherence to, or misuse of medications; competing priorities, whereby the treating clinician prioritized management of other conditions over heart failure management; comanagement with other clinicians (eg, perception that another clinician was responsible for decisions on heart failure management); clinician belief that the medication(s) was not indicated; and other reasons.
commonly cited contraindications to b-blockers were bradycardia (14 of 35 patients, 40%), hypotension (9 patients, 26%), and respiratory disease or symptoms (8 patients, 24%). Many patients had >1 contraindication cited.
We also evaluated the chart for evidence of biomedical contraindications to ACE-I/ARBs and b-blockers, even if they were not cited by the treating clinician(s) as a reason for not prescribing. These contraindications were present in 20%-27% of patients who had no clinician-documented reasons for nonprescribing ( Table 2) .
Contextual reasons for not being prescribed the medications of interest were documented in 42 of 243 patients (17%) not taking ACE-I/ARBs and 9 of 84 (11%) not taking bblockers ( Fig. 1 ). Most of these patients also had biomedical contraindications documented. Only 17 patients not taking ACE-I/ARBs and 6 patients not taking b-blockers had contextual reasons cited as the sole reason for not prescribing.
Interviews
In clinician interviews, all clinicians provided at least 1 reason for not prescribing, and many stated >1 reason, with a mean of 1.6 reasons cited per patient (compared with 0.8 reasons per patient identified on chart review, P < 0.001).
Among 50 patients not taking ACE-I/ARBs, clinicians cited biomedical reasons for not prescribing in 35 (70%), and contextual reasons in 32 (64%); 17 patients (34%) had both biomedical and contextual reasons cited. Results were similar for the 20 patients not taking b-blockers, for whom 10 (50%) had biomedical reasons cited and 14 (70%) had contextual reasons cited.
The most common type of contextual reason for not prescribing was comanagement with other clinicians (Fig. 1) . Among the 21 patients for whom comanagement was cited as a reason for nonprescribing, comanagement issues occurred with non-VA clinicians (11 patients), VA clinicians (8 patients), and both (2 patients). Deferring decision making to other clinicians and difficulty communicating with them were commonly cited as contributing factors.
Another common contextual reason for nonprescribing was patient attitudes toward medication use and nonadherence, cited in 12 (24%) not taking ACE-I/ARBs and 3 (15%) not taking b-blockers (2 patients were prescribed neither drug). For at least 9 of these 13 patients, clinicians invoked patients' general dislike of medications, nonadherence, and lack of follow-up as reasons for nonprescribing. (27) Data reported in this table were derived from templated and quasitemplated areas of the electronic medical record, and were included regardless of whether clinicians cited the condition as a reason for not prescribing the guideline-recommended drug.
The second and fourth column present results among patients for whom the treating clinician(s) did not document any reason in the medical record as justification for not prescribing the medication. For example, among 85 patients not taking ACE-inhibitors from whom the clinicians did not provide any free-text notation as to why they were not prescribing this medication, 11 had a serum creatinine of Z2.5 mg/dL. In these cases one might infer that renal insufficiency could have been a reason for avoiding the medication, even though clinicians did not state this explicitly.
*Allergy field = distinct area within VA's electronic medical record for recording allergy information; "allergy listed in quasitemplated section of note" = allergy listed as freetext notation within body of note (eg, under medications in typical progress note format); moderate or severe chronic lung disease = FEV1 < 80% or qualitative description of lung disease equivalent to "moderate" or worse. Cough not included as a contraindication, as most patients with cough on ACE-inhibitors can tolerate ARBs. Most clinicians felt confident that they made the correct decision in not prescribing ACE-I/ARBs or b-blockers: 49 of 57 (86%) clinicians answering this question stated that they were moderately or very confident about their decision not to prescribe.
Agreement Between Reasons for Nonprescribing Identified by Chart Review and by Interview
There was imperfect agreement between the types of reasons for nonprescribing identified by chart review and by interview (Fig. 2) . This lack of agreement reflected limited sensitivity of the chart for identifying reasons for nonprescribing-but also situations where the chart identified reasons that were not elicited in the interview. This included situations where the interviewed clinician did not appear to be aware of reasons for nonprescribing that other clinicians had clearly documented in the medical record (see Appendix, Supplemental Digital Content 2, http://links. lww.com/MLR/A537).
DISCUSSION
In this study, both biomedical and contextual factors were commonly invoked as reasons for not prescribing ACE-Is, ARBs, and b-blockers to veterans with heart failure.
Clinicians commonly documented in the medical record that they were withholding these medications because of biomedical contraindications. Contextual reasons for withholding therapy were documented much less frequently, being invoked in 11%-17% of patients not receiving these medications. Yet, when clinicians were directly asked in an interview setting, contextual reasons for not prescribing ACE-I/ARBs and b-blockers were cited in up to 70% of patients not receiving these drugs.
The low rate at which contextual factors were documented in the medical record is not surprising, given similar findings from prior studies. [7] [8] [9] [10] [11] [12] [13] However, it has been difficult to determine to what extent these contextual factors are truly uncommon or are simply undocumented. 6, 14, 15 Our findings from clinician interviews that contextual factors were responsible for as much nonprescribing as biomedical factors suggests that performance measurement systems, most of which focus on biomedical exceptions, address only half of the issue of nonprescribing of guideline-recommended medications. This fosters a misalignment of physician incentives to provide context-sensitive care.
Our results add credence to the argument that efforts to improve care quality should place greater attention on contextual factors. One potential strategy is to develop performance measurement systems that allow physicians to directly report both biomedical and contextual exceptions in a seamless and clinically sensible manner. 16 These strategies have been largely successful in the United Kingdom's Quality and Outcomes Framework and US Medicare's Physician Quality Reporting System. In these settings, exceptions have been identified in a substantial proportion of patients who otherwise would fail to meet performance targets, with little evidence that clinicians are abusing the system. 2, 3, 10, 11, 13, [16] [17] [18] [19] [20] Although direct exception reporting could help to better assess quality of care, the most important use of such systems may be providing a means to improve care. 4, 5, 21 Most biomedical and contextual contraindications to medication therapy are relative, not absolute. Exception reporting may thus work best when tied to programs that can address the underlying barrier. For example, reporting in an electronic system that a patient is not prescribed a b-blocker due to chronic obstructive pulmonary disease could call up educational materials and a treatment algorithm to help physicians prescribe in these challenging settings, and if necessary facilitate referral to a specialty clinic. Reporting of comanagement issues could trigger mechanisms to facilitate better communication between clinicians. Such granular information could also support point-of-care systems to help individualize guideline recommendations according to the clinical circumstances and goals of individual patients. [22] [23] [24] [25] Our study has several limitations. The VA has its own electronic medical record and performance measurement systems, and serves a predominantly male and socioeconomically disadvantaged population. 26 However, VA provides care to >6% of older Americans, 27, 28 and the multisite nature of this study supports the generalizability of the findings. It is also important to note that we did not attempt to judge the appropriateness of reasons for nonprescribing. Our results should be interpreted as identifying reasons cited by clinicians for not following guidelines and not the actual quality of care these patients received. Finally, our study focused on patients who were regular users of VA care. Substantial numbers of patients with heart failure may fail to receive guideline-recommended medications because they have limited access to health care, representing an important (but different) focus for improving care quality.
Measuring and improving quality of care needs to account for the full range of reasons why patients may not receive guideline-recommended care, not just those which are convenient to measure or relate to biomedical factors. It is imperative to find better ways of measuring and addressing these contextual reasons, both to recognize when they are appropriate reasons for withholding therapy from a patient, and to remedy barriers to providing patients with highquality care.
